Zinc oxide nanoparticles inhibit Ca2+-ATPase expression in human lens epithelial cells under UVB irradiation.
Epidemiological and experimental studies have revealed that lens epithelial cells exposed to ultraviolet B (UVB) light could be induced apoptosis, and lens epithelial cell apoptosis can initiate cataractogenesis. Posterior capsular opacification (PCO), the most frequent complication after cataract surgery, is induced by the proliferation, differentiation, migration of lens epithelial cells. Thus, inhibiting the proliferation of lens epithelial cells could reduce the occurrence of PCO. It is reported that zinc oxide (ZnO) nanoparticles have great potential for the application of biomedical field including cancer treatment. In the present study, we investigated the cytotoxic effect of ZnO nanoparticles on human lens epithelial cell (HLEC) viability. In addition, changes in cell nuclei, apoptosis, reactive oxygen species and intracellular calcium ion levels were also investigated after cells treated with ZnO nanoparticles in the presence and absence of UVB irradiation. Meanwhile, the expression of plasma membrane calcium ATPase 1 (PMCA1) was also determined at gene and protein levels. The results indicate that ZnO nanoparticles and UVB irradiation have synergistic inhibitory effect on HLEC proliferation in a concentration-dependent manner. ZnO nanoparticles can increase the intracellular calcium ion level, disrupt the intracellular calcium homeostasis, and decrease the expression level of PMCA1. UVB irradiation can strengthen the effect of reduced expression of PMCA1, suggesting that both UVB irradiation and ZnO nanoparticles could exert inhibitory effect on HLECs via calcium-mediated signaling pathway. ZnO nanoparticles have great potential for the treatment of PCO under UVB irradiation.